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FORM 1 



THE PATENTS ACT, 1970 
(39 of 1970) 

APPLICATION FOR GRANT OF A PATENT 
(Section 5(2), 7, 54 and 135 and Rule 33A) 

A?We 9 Dr. Reddy's Laboratories Limited, an Indian company having its 
registered office at 7-1-27, Ameerpet, Hyderabad, Andhra Pradesh, INDIA, 
500 016 

hereby declare - 

(a) that i-zm/ we are in possession of an invention titled "Novel Process for 
the Preparation of 

[R«(E)-l-[[[l-[3-[2-[7-chloro-2-quinolinyl]ethenyI]phenyl]-3-[2-(l- 
hydroxy-l-methyIethyl)phenyl]propyl]thio]methyl] cyclopropaneacetic 
acid (Montelukast) and its pharmaceutical^ acceptable salts" 

(b) that the Provisional/ Comploto specification relating to this invention is 
filed with this application. 

(c) that there is no lawful ground of objection to the grant of a patent to 
m€7us. 

further declare that the inventor(s) for the said invention -is/are Buchi Reddy 
Reguri, Satyanarayana Bollikonda, Veera Venkata Naga Chandra 
Sekhar Bulusu, Ravi Kumar Kasturi and Sanjeev Kumar Aavula. All 

citizens & residents of India belonging to Dr. Reddy's Laboratories 
Limited, 7-1-27, Ameerpet, Hyderabad - 500 016, Andhra Pradesh. 

AfWe claim the priority from the application(s) filed in convention countries, 

particulars of which are as follows. 

e state that the said invention is an improvement in or modification of the 

invention, the particulars of which are as follows and of which-lAVe are the 

applicant/ patentee • 
*f7We state that the application is divided out of -my/our application, the 

particulars of which are given below and pray that this application deemed to 

have been filed on under section 16 of the Act. 

That LamAYe are the assignee or l egal re p resen tative of the true and first 
inventors. 

That pay/our address for service in India is as follows: 

Dr. R. Buchi Reddy, 
Director-R&D, 

Dr. Reddy's Laboratories Limited 
7-1-27, Ameerpet 
Hyderabad, A.P., 500 016 
Phone: 040- 3095578 
Fax: 040-3095438 
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9. Following declaration was given by the inventor(s) or applicant(s) in the 
convention country: 

yI7We, the true and first inventors for this invention or t he applicant( s) in the 
convention country declare that the applicant(s) herein i£7are jrty/our assignee or 
legal representative . 

(Signed) I0ly£d ^ 



Buchi Reddy Reguri, 
404, Balaji Residency, 
88/A MIGH, 
Vengal Rao Nagar, 
Hyderabad-500 038. 



(Signed). 




Satyanarayana Boltikonda, 
H.No. 5-172, 
Deepthisri nagar, 
Chandanagar, 
Hyderabad-500 050. 



(Signed). 



Veera Venkata Naga Chandra Sekhar Bulusu, 

Plot No. 19, 

GMSD colony, 

Vivekananda Nagar, 

Kukatpally, 

Hyderabad-500 072. 



(Signed). 



Ravi Kumar Kasturi, 
H. No. 2-22-190/A, 
Jaya nagar colony, 
Kukatpally, 
Hyderabad - 500 072. 



(Signed), 



Ml 



Sanjeev Kumar Aavula, 
H.No. 312 EWS, 
Bharatnagar colony, 
Hyderabad-500 018. 



10. That to the best of rrfy/oux knowledge, information and belief the fact and matters 
stated herein are correct and that there is no lawful ground of objection to the 
grant of patent to jtf€/us on this application. 



2 



1 1 . Following are the attachments with the application 

(a) Provisional/C omplete specification (—23.- pages, in triplicate) 

(b) Drawings ( pages, in triplicate) ' 

(c) Priority documents(s) 

(d) Statement and Undertaking on Form-3. — 

(e) Power of authority - — * 

(f) Abstract of the invention (— ~- page, in triplicate) 

(g) Fee Rs. 5000.00 (five thousand rupees only) in Cash/cheque^ank draft 
bearing No.336806 dated 24.12.2002 drawn on HDFC Bank Limited, Lakdi- 
ka-pool, Hyderabad -4, 

I/We request that a patent may be granted to me/us for the said invention. 

Dated this day of December 2002. 



To, 

The Controller of Patents 

The Patents Office Branch, Chennai. 



(Signed)^ 



Dr. Reguri Buchi Reddy, 
Director (R&D), 

Dr. Reddy' s Laboratories Limited. 
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THE PATENTS ACT, 1970 



PROVISIONAL SPECIFICATION 
(SECTION 10) 

Novel Process for the Preparation of 
[R-(E)-l-[[[l-[3-[2-[7-chloro-2-quinolinyl]ethenyl]phenyll-3-[2-(l- 
^ "® hydroxy-l-methylethyl)phenyl]propyl]thio]methyl] cyclopropaneacetic 
acid (Montelukast) and its pharmaceutically acceptable salts 



Dr. Reddy's Laboratories Limited, 
C^/^ An Indian Company having its registered office at 

7-1-27, Ameerpet, 

||| Hyderabad-500 016, A.P., India. 

O 

~a> The following specification particularly describes the nature of this invention and the 

manner on which it is to be performed. 




FIELD OF THE INVENTION: 

The present invention relates to Novel process for the preparation of [R-(E)-l-[[[l-[3-[-2- 
[7-chloro-2-quinolinyl]ethenyl]phenyl]-3-[2-(l-hydroxy-l- 

methylethyl)phenyl]propyl]thio]methyl] cyclopropaneacetic acid (commonly known as 
Montelukast) and its pharmaceutically acceptable salts, preferably sodium salt. It may be 
represented as Formula (I). 



BACK GROUND OF THE INVENTION: 

Montelukast sodium is a Leukotriene antagonist and is useful in the treatment of Asthma 
and as well as other conditions mediated by leukotrienes, such as inflammation and 
allergies. 

EP 480717 discloses certain substituted quinoline compounds including [R- (E)- !-[[[!- 
[3-[2-[7-chloro-2-quinolinyl] ethenyl] phenyl]-3-[2-(l -hydroxy- 1-methylethyl) phenyl] 
propyl] thio] methyl] cyclopropaneacetic acid sodium salt (Montelukast sodium), 
methods for their preparation and methods of pharmaceutical formulations using these 
compounds in mammals especially humans. 

The process for the preparation comprises of reacting 2-(2-(2-(3(SH3-(2-(7-chloro-2- 
quinolinyl)-ethenyl) phenyl)-3-(methanesulfonyloxy) propyl) phenyl)-2-propoxy) tetra 
hydro pyran with Methyl l-(acetylthiomethyl) cyclopropane acetate in presence of 





Formula (I) 
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hydrazine, cesium carbonate in acetonitrile as solvent to get methyl ester of Montelukast 
in pyran protected form. The protected compound is further reacted with pyridinium p- 
toluene sulfonate, sodium hydroxide in a mixture of methanol and tetrahydrofuran as a 
solvent to afford Montelukast sodium of Formula (I). 

US 5,614,632 claimed an improved process for the preparation of Montelukast sodium salt 
including the process for the preparation of its key intermediates. The process comprises, 
the generation of dilithium dianion of l-(mercaptomethyl) cyclopropaneacetic acid then 
condensation with 2-(2-(3(S)-(3-(2-(7-chloro-2-quinolinyl) ethenyl) phenyl)-3- 
methanesulfonyloxypropyl) phenyl)-2-propanol (referred as mesylated alcohol) to afford 
the Montelukast. It is further converted to its corresponding sodium salt via dicyclohexyl 
amine salt. The patent also discloses the process for the preparation of mesylated alcohol, 
which comprises reacting Methyl 2-(3 (S)-(3-(2-(7-chloro-2-quinolinyl) ethenyl) phenyl)- 
3- hydroxy propyl) benzoate with methyl magnesium chloride to give diol, which is 
further converted to mesylated alcohol on reaction with methane sulfonyl chloride. The 
process for the preparation of above described benzoate is disclosed in EP 480717 
(example 146, step-2), which involves the usage of (-) B-chloro diisopinocampheylborane 
as a chiral reducing agent. 

The said patent also claims the process for the preparation of crystalline Montelukast 
sodium salt. 

Many other related patents disclose the process for the preparation of Montelukast and its 
intermediates but none of those patents are related to the process of the present invention. 
The prior art procedures involves more number of steps which includes the protection 
and further deprotection of diol intermediate, the usage of hazardous and costly raw 



materials such as n-butyl lithium in typical reaction conditions i.e., at very low 
temperatures (-25°C). The processes of the prior art references involve tedious workup 
to isolate the required product and thus results in excess time cycle, which in turn 
rendering the process more costly and less eco friendly thus the process is not 
recommendable for commercial scale up. 

As the Montelukast sodium of Formula (I), which is useful in the treatment of Asthma, 
hence, it is important to have a cost effective and commercially viable in a novel method 
for preparing the compound-of Formula (I). 

Therefore, the main objective of the present invention is to prepare Montelukast sodium 
in novel method, which is cost-effective, commercially viable and non-hazardous. 
The Montelukast sodium prepared in the present novel process is having amorphous 
nature with enough chiral purity, which is suitable for pharmaceutical formulations. 
SUMMARY OF THE INVENTION: 

The present invention provides an improved process for the preparation of Montelukast 
and its pharmaceutically acceptable salts, preferably sodium salt. The novel process of 
the present invention comprises, the reduction of Methyl-2-(3-(3-(2-(7-chloro-2~ 
quinolinyl)ethenyl)phenyl)-3-oxopropyl benzoate using (+) B-chloro 
diisopinocampheylborane as a chiral reducing reagent and the resultant alcohol is 
mesylated followed by condensation with 1-mercapto methyl cyclopropane acetic acid to 
give an ester compound. The ester is reacted with methyl magnesium chloride to afford 
Montelukast and is isolated in the form of phenyl ethylamine or tertiary butyl amine salt. 
The amine salt of Montelukast is converted into sodium salt of Montelukast in a 
conventional method. 



DETAILED DESCRIPTION OF THE INVENTION: 

The present invention relates to a novel and improved process for the preparation of [R- 
(E)-l-[[[l -[3-[2-[7-chloro-2-quinolinyl]ethenyl]phenyl]-3-[2-( 1 -hydroxy- 1 - 
methylethyl)phenyl]propyl]thio]methyl] cyclopropaneacetic acid (commonly known as 
Montelukast) and its pharmaceutical^ acceptable salts, preferably sodium salt. 
The process of the present invention is schematically represented as follows. 

<"> (lit) 

MeSC^CI I 
DIPEA* 1 



1 

T OSO^Me^ 



OOCH 3 



(IV) 



NaOMe | jv. C H 2 COOH 
Dicyclohexyl amine | J 



[\.CH 2 COOH 
(^Y^l L-^ CH 2§ COOCH 3 H 



MeMgCI 



^CHjCOOH QH 



Where in (he amine is phenyl ethyl amine or (VH j 
tertiary butyl amine 

NaOH 



>/CH 2 COONa QH 



Montelukast sodium 
(I) 



Methyl-2-(3-(3-(2-(7-chloro-2-quinolinyl)ethenyl)phenyl)-3-oxopropyl benzoate of 
Formula (II) is reduced with (+) B-chloro diisopinocampheylborane as a chiral reducing 
reagent in polar organic solvents to result Methyl-2-(3-(3-(2-(7-chloro-2- 
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formula (III) is mesylated with methane sulfonyl chloride in a mixture of polar and non- 
polar organic solvents to form Methyl-2-(3-(3-(2-(7-chloro-2-quinolinyl)ethenyl)phenyl)-3- 
methane sulfonyloxy propyl benzoate of formula (IV), which is then condensed with 1- 
mercapto methyl cyclopropane acetic acid of formula (V) in mixture of polar organic 
solvents in presence of base and is isolated in the form of organic amine salt of formula 
(VI). The resultant amine salt is reacted with methyl magnesium chloride in an organic 
solvent and is again isolated in the form of organic amine salt of formula (VII). The amine 
salt of Montelukast of formula (VII) is conveniently converted into pharmaceutical ly 
acceptable salts, preferably sodium salt using sodium methoxide or sodium hydroxide. 
Accordingly, the present invention provides an improved process for the preparation of [R- 
(E)-l-[[[l-[3-[247-chloro 

methylethyl)phenyl]propyl]thio]methyl] cyclopropaneacetic acid (commonly known as 
Montelukast) and its pharmaceutical^ acceptable salts, preferably sodium salt, which 
comprises; 

a) adding (+) B-chloro diisopinocampheylborane (a chiral reducing agent) to a 
haloalkane solvent comprising of dichlorometHane, dichloroethane or 
chloroform, preferably dichloromethane or an ethereal solvent such as 
tetrahydrofuran under nitrogen atmosphere at a temperature of -25 to +20°C, 
preferably -5 to 0°C; 

b) adding the solution of Methyl-2-(3-(3-(2-(7-chloro-2-quinolinyl ) ethenyl) 
phenyl)-3-oxopropyl benzoate of Formula (II) in organic solvent described as in 
step (a), followed by stirring the mass till the reaction substantially completes; 



c) further quenching the mass with either organic or inorganic base and subsequent 
work up to get an alcohol of formula (III); 

d) reacting the alcohol obtained in step (c) with methane sulfonyl chloride in 
presence of tertiary amines comprising of diisopropyl ethyl amine or triethyl 
amine as base in a mixture of polar and non-polar organic solvents at a 
temperature of 0-75°C; 

e) stirring the reaction mass obtained in step (d) till the reaction substantially 
completes and subsequent work up to get mesylated compound of formula (IV); 

0 reacting mesylated compound of formula (IV) with 1-mercapto methyl 
cyclopropane acetic acid of formula (V) in polar organic solvents in presence of 
base such as sodium methoxide, sodium ethoxide, sodium hydride or n-butyl 
lithium at a temperature of 30-90°C; 

g) stirring the reaction mass obtained in step (0 till the reaction substantially 
completes and subsequent work up to get crude ester compound and further 
reaction with dicyclohexyl amine salt to afford the amine salt of formula (VI); 

h) treating the amine salt of formula (VI) with an organic acid such as acetic acid 
and further reaction with methyl magnesium chloride or methyl magnesium 
bromide in an organic solvent at a temperature of -10 to +30°C; 

i) stirring the reaction mass obtained in step (h) till the reaction substantially 
completes and subsequent work up to get crude Montelukast and further 
reaction with primary, secondary or tertiary amines, preferably tertiary butyl 
amine or phenyl ethyl amine to afford the amine salt of formula (VII); 
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reaction with primary, secondary or tertiary amines, preferably tertiary butyl 

amine or phenyl ethyl amine to afford the amine salt of formula (VII); 
j) optionally purifying the compound obtained in step (i) in the form of amine 

salt or free acid in an organic solvent or mixtures thereof; 
k) converting the amine salt or free acid of Montelukast into its pharmaceutical ly 

acceptable salts in conventional methods. 
The polar organic solvents mentioned in the step (d) of the above process comprises of 
halogenated solvents such as dichloromethane, dichloroethane, chloroform OR nitrile 
solvents such as acetonitrile, propionitrile OR dimethyl formamide, tetra hydrofuran and 
inorganic solvents comprising of hexane, toluene or ethyl benzene. 

The polar organic solvents mentioned in the step (d) of the above process comprises of 
straight or branched chain alcohols having C1-C4 carbon atoms such as methanol, 
ethanol, n-propanol, iso propanol, n-butanol, tertiary butanol OR dimethyl formamide, 
dimethyl sulfoxide, dimethyl acetamide and tetra hydrofuran either in individual form or 
mixtures thereof. 

The organic solvents mentioned in the step (j) of the above process comprises of straight 
or branched chain alcohols having C1-C4 carbon atoms such as methanol, ethanol, n- 
propanol, iso propanol, n-butanol, tertiary butanol OR nitrile solvents such as acetonitrile, 
propionitrile OR halogenated solvents such as dichloromethane, dichloroethane, 
chloroform OR toluene, ethyl acetate and tetrahydrofuran either in individual form or 
mixtures thereof. 
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The Montelukast sodium obtained in the present novel process is having >99.0% 
enantiomeric excess purity and resulted in amorphous form. .The Montelukast sodium 
obtained in the present novel process is also free flowing and non-solvated solid; hence it is 
well suited for pharmaceutical applications. 

The process of the present invention is cost effective, eco-friendly and well suited for scale 
up. . 



Dated this day of December 2002. 



Signed)^ 

(Dr. Reguri Buchi Reddy), 
Director (R&D), 

Dr. Reddy's Laboratories Limited. 



FORM-2 
THE PATENTS ACT, 1970 



COMPLETE SPECIFICATION 
(SECTION 10) 

Novel Process for the Preparation of 
[R- (E)-l-Ull-[3-[2-[7-chloro-2-quinolinyl] ethenyl] phenyl]-3-[2-(l-hydroxy-l- 
methylethyl) phenyl] propyl] thio] methyl] cyclopropaneacetic acid (Montelukast) 

its pharmaceutically acceptable salts 



Dr. Reddy's Laboratories Limited, 
An Indian Company having its registered office at 
7-1-27, Ameerpet, 
Hyderabad-500 01 6, A.P., India. 



The following specification particularly describes the nature of this invention and the 
manner on which it is to be performed. 



1 



FIELD OF THE INVENTION: 

The present invention relates to novel process for the preparation of [R<E)-l-[[[l.p.p-[7. 
chloro-2-quinolinyl] ethenyl] P henyl]-3-[2-(l -hydroxy- l-meth y lethyl)phenyl] propyl] thio] 
methyl] cyclopropaneacetic acid (commonly known as Montelukast) and its 
pharmaceutical* acceptable salts, preferably sodium salt. It may be represented as 
Formula (I). 



CH 2 COONa 




Formula (I) 
BACK GROUND OF THE INVENTION: 

Monteiukas, sodium is a Leukorrtene amagonis, and is usefu. in lhe ueaunen, 

and as „e„ as other conditions mediated by , eukoWenes ^ ^ ^ 

allergies. 

EP 48.7,7 discloses certain subsu,uted q ui„oHne compounds including [R. (E)-I-[[ri.-[3_ 
[^-cHo^-ouinoHnyl] e,hen ylj phen y . ] -3- P .( 1 .h y d ro x y -,- m e t h y ,e«h y „ ph e ny „ 
prop,,, duo, me t h yl] c y Cop ro pa„eace n c acid sodium salt (Mooted, aodium), methods 
for .heir prepay a„ d methods of ^ ^ 

m mammals especially humans. 

process for Ure P repara t io„ comprise, of reding 2<2, 2 ,3 ( SM3<2. ( 7-ch,oro- 2 - 
».e t he„ yl) phe„ yl ,3,me t ha„e S „ I fo„ yloxy) ^ phmyl) ., propoxy) ^ 
h y dr„ pyran with Methy| , (acelyIthiomethyl) cydopropane ace(ate h ^ ^ 



hydrazine, cesium carbonate in acetonitrile as S o.ven. to ge, me,hyl eater of Monteiukas. in 
pyran protected form. The protected compound is further reacted with pyridinium p- 
toluene su.fona.e, sodium hydroxide in a mixture of methano, and fetmhydrofuran as a 
solvent to afford Montelukast sodium of Fotmula (I). 

US 5,614,632 Caimed an improved proceas for the preparation of Monte.ukaa, sodium salt 
including theprocess for tine preparation of its key intemtediate, The process comprises 
the generation of dilithium dianion of l-(mercap,ometh yl) cyefopropaneacefic acid then 
condensation with 2-(2-(3(S W 3-(2-(7-chloro-2-< I ni„„, i „vI, efhenyl) pheny,)-3- 
mefhanesulfonyfoxypropyf) phenyU-2-propano, (referred as meayfafed afcohol) ,o afford the 
Monteiukast. „ is further converted to ira corresponding sodium sah via dicycfohexy, amine 
salt. The paten, a,so discioses the process for the preparation of mesyiateC afcoho,, which 
comprises reacting Mefhy, 2- ( 3 (S M 3-(2-(7.ehloro-2- q „i„oh„ y , ) ethcny,) p hen y 1>3 . 
Hydroxy propyf) benzoate with methy, magnesium eh.oride ,„ give dio,, which is further 
converted to meayfated aicoho, on reaction with methane suffony, eh.oride. The process for 
the preparation of above described benzoate is disCosed in EP 4807,7 (exampie ,46 step- 
2), which invofvea tine usage of (-, B-chforo diisopinocampheyfboranc as a ehira, reducing 



agent. 



Th. said patent also claims |he for ^ ^ 

sodium salt. 

Many ether refated patents disCose tine process for the preparation of Monteiukas, and its 
~ia.es b„, none of thoae patents are re,a,ed ,o ,he proceas of the preaen, i„ve„ tion 

— depro.cction of dio, intermediate, the .age of hazardous and costiy raw materia, 



3 



such as „-b„, y , ,i,hium in typica , reaction condjtions , e „ ^ ^ ( ^ 

The processes of the prior art referent involve tedious ^ ^ ^ ^ 

product and thus re sn„s in excess toe cycfe, which in Urn, rendering ,he process more 
costly and ,ess eco friendly ,hu S the process is no, recommendable for commercial scaie up 
As the Montelulcaa, sodium of Fonnula (I), which is usefu, in the treatment 
hence, i, i s important to have . ^ ^ ^ ^ ^ ^ ^ 

for preparing the compound of Formula (I). 

Therefore, the main objective of ,he presen, invention is to prepare Monteiulcaat sodium in 
novel nrethod, which is cost-effective, commercially viab.e and non-hazardous 
The Moment sodium prepare, in me present nove , ^ „ ^ ^ 
wtth enough chira, pority , which is ^ for 

SUMMARY OF THE INVENTION: 

The presen, invention provide, an improved process for rhe prepay of Moment and 
• Pharmaceuncany acceprable salts, preferably sodium The ^ rf ^ 

P-n, inventron comprises, the reduerion of Me«hy,. 2 . ( 3. ( 3. (2 , 7 . ch , oro . 2 . 
, U m„ 1 i„y l)et he„y 1) phe„y, ) ,.o X opropy 1 benzoatc using (+) ^ 

nresylated followed by condensation with , mercapto methy| ^ ^ ^ 

.J an ester compound. The ester is reacted with methy, magnesium chloride ,o afford 
Momelu^ and,, is i sol a,ed in ,he form of phe„ yI ahylmim m ^ ^ ^ ^ 

amine S a„ of Monfe.u^ is converted i„,o sodium sal, of Monfehdcaa, ,„ a 
conventional method. 

DETAILED DESCRIPTION OF THE INVENTION: 
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The present invention relates to a novel and improved process for the preparation of [R- 

(E)-l-[[[l-[3-[2-[7-chloro-2- q uinolin y l]ethenyl]phenyl]-342-(l-hydroxy-l- m ethylethyl) 
Phenyl] Propyl] thio] methyl] cyclopropaneacetic acid (commonly known as Montelukast) 
and its pharmaceutical^ acceptable salts, preferably sodium salt. 
The process of the present invention is schematically represented as follows. 




(+)B-Chlorodiisopino- 
campheny) borane^ 




OCH 3 



toluene,THF 
MeMgCI 



NaOMe 
Dicyclohexyl amine 

[\^CH 2 COOH 
L^CH 2 SH ^ 



MeSOoQ 
DIPEA 




OSC^Me (pooCH 3 



arrrine,acetone, 
IPA 




-CH 2 COOH- amine salt 

X CH 2S / 

? | X OH 



NaOH 



MeOH 



(VII) 

Where in the amine is phenyl ethyl amine or 
tertiary butyl amine 




Montelukast sodium 

w 



— . ar, , reduced with w B . chloro diisopinocarapheyIborane as a cMra| 

reagen. in polar organjc ^ 

„, ,.„ K,Ult Meth y'-2-(3-(3-(2-(7-chloro-2- 
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The expound of formula (,„) is mediated with methane su , fony| „ ^ ^ ^ rf 
polar and „„n-p„,„ organjc ^ „ ^ ..^^^^ 
a u i „o li „ y , ) e t he„ yl) p h e„ yl) . 3 . methane sulfonyloxy propy , ben2oate Qf ^ ^ ^ 
is .hen condensed with ,. m ercap t o moth,, c y c,opropane aee,ie aeid of formula (V) in 
mixture of poiar organic solvents in presence of base and is ,so,a«ed in the form of organic 
amine sat. of fomruia m . The resultant amine sa lt i s reacted with mem y , magnesium 
chioride in an organic so,ven, ,o ge, Mon,e,u k as, aeid and is again converted to its organic 
amine sal, of form„,a (VI!) ,o get more pute compound. The amine sa„ of Mooted, of 
formula ( V„) is convenient,, converted into pharmaceutic^ acceptable saits, preferab, y 
sodtum salt using sodium methoxide or sodium hydroxide. 

Aocordingiy, me present invention provides an improved process for ^ 
^HtiHWcmoro^^^^ 

aeid (common,, ^ as Mon ,^ 
and ,ts pharmaecu,ica, ly aeceptaWe sa,ts, prefera bly sodium S a„, which comprises- 

■> W B-eh,oro *iso P i„ocam P he yl bomne (a chira, reducing agent) ,„ . 

-aioahcane so.ven, comprising of dichioromethane, diehioroethane or 
chiotoform, preferabIy dicnloromethane „ _ ^ ^ ^ ^ 

<etrah y drofura„ under nitrogen atmosphere a, a temperature of - 25 * +2( , c 
preferably -5 to 1 OOC; 

b ) adding the solution of MethyI-2- (3.(3 n n .hi , • 

y (J (3 (2-(7-chloro-2-qu,noIinyl ) ethenyl) 
Phenyl)-3-oxopropyl benzoate of Formula on ,„ „ 

formula (II) m organic solvent described as in 
step (a), at a temperature of -25 to +20°C n~f u, c 

+20 C, preferably -5 to 1 0°C followed by 
sumng the mass till the reaction substantially completes; 
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O further quenching the « win, either organic or inorganic base and subsequent 

work up to get an alcohol of formula (III); 
d) reacting the alcohol obtain* i„ step (o) with melhane sulfony| ^ 

presence of tertian amines comprising of diisopropy, ethyl amine or triethy, 

amine as base fa a polar and non-polar or mixture of organic solvents a, a 

temperature of 0-75°C; 



e) 



g) 



h) 



0 



stirring the reaction mass obtained in step (d) till the reaction substantially 

completes and subsequent work up to get mesylated compound of formula (IV); 

reacting mesylated compound of formula (IV) with 1-mercapto methyl 

cyclopropane acetic acid of formula (V) in polar organic solvents or mixture of 

Polar solvents in presence of base such as sodium methoxide, sodium ethoxide, 

sodium hydride or n-butyl lithium at a temperature of 30-90°C; 

stirring the reaction mass obtained in sten m tin +u 

nea Step (f) tl,J * e reaction substantially 

competes and subsequent work up to ge, crude eater compound and further 
reaction with dicyCohexy, amine sa,, ro afford me amine sa,, of formu,a (VI)- 
mating the amine sal, of formula (VI, with an organic acid such as acetic acid 
and further reaction with methy, magnesium chfande or methy, magnestum 
bromide fa an organic seven* such as tetrahydrofuran, diethyl ether 
diisopropy, emer, 2-methoxy erhanol, to.uene, emy, benzene, ,,4-dioxan or 
nuxture thereof at a temperature of-10 to +50°C; 

stirring the reaction mass obtained in <i,„ n,\ . „ 

tamed m step (h) till the reaction substantially 

completes and subsequent work up to isoIate the Montelukast acid from polar 
- nonpolar solvents such as ro.uene, emy, acetate, acetone, heptane and 
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hexanes; purifying fte obtained acW ^ ^ po|ar ^ 

such as toluene .methanol, ethanol> isopropano , ^ ^ 

me«hy, acetate, ace,om«ri,e or mixture «her«,f and the resuhantan, Montelukas, 
tree acid tUrther reaction with primary, secondary or tertiary amines, prefetably 

tertiary buty, amine or pheny, ethyl amine to afford the amine sal, of formu.a 

(VII); 

purifying the amine compound obtained in step (i) i„ an organic solvent selected 
from tomene .methanol, emano,, isopropano,, „-propa„ 0 ,, ethyl ^ me(hy| 
acetate, acetonitrile or mixtures thereof; 

converting tbe amine sa„ into its pl ,a„ icalIy acceptable salts 
byigenerating Me Moment fee acid fern MonteluKas, amine sah ,„ 
haologinared solvents selecten fem chlorofonn .dichloromethane or 
dtchioroethane, particularly dichioromedtane or aromatic hydrocarbons selected 

^ '° ,Uene ' "« OT ~* -luene using an organic acid 

such as acetic acid; 

discing the S o,vent of step (k) under reduced pressure a. below 60»C till the 
residual mass obtains; 111 the 

dissolving the free acid of steo m i« i. i 

particularly toluene; benzene or xylene, 

« irrrr of s,ep (,n, in, ° — - — 

"emanolic sodium hydroxide! " " ter, bUtan0 '' 
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o) disuflauon „f sol ven, from reactfon so|u(ion of (n) ^ ^ 

and dissoivmg the residue in «o.oune, ethyibenzene, dicWoromethane- 
isolation of desired product from steo Cot H„ 

hexanes . ^ (0) by add,n 8 cyclohexane,n-heptane & 

q) drying the powder at 50-80°C under high vacuum. 

The Months, sodium obtained in me present nove, process is having 
enantiomeric excess p„ rit y and resulted fa fom ^ ^ 

obtained in .he present novo, process „ a,so nee flowing and non-soivated s „ lid; hence i, is 
well suited for pharmaceutical applications. 

Toe process of the present invention is cos, effechve, eco-fliendiy and we,, suited for sca.e 

up. 



9 



EXAMPLES 

EXAMPI.F-l 

211 ' (3 ~*' <3 ' ( " <7 " ch,oro 2 " ""'""^ ■ — > - 3 >**-> 

(♦) - Di^opino cantpheylchlotoborane (398 ml), dichloromethane (1000 ml ) charged into 
RBF under mtrogen atmosphere, methyl -2- (3- (3- (2- (7-ohloro.2-auino.iny, ethenyl) 
phenyl -3- oxo propy, - benzoate (200 gms.) dissolved in dtch.oro methane (.000 m, 
separates a, 25-35-C; added this action ,„ me above reaction mass slo „ ly a. 0°C to 5»C 
under nitrogen atmosphere, maintained a. 0 -3°C upto reaction completion, charged 
aqueous ammoma (25 % W/V) _ (<> ^ ^ ^ « 

removed and stirred at 25°-^°r f nr ni, ™ coonng 

25 35 C for 1-2 hours. Charged 20 % vacuum salt solution to the 
react™ mass under stirring and continued for 15-30 minutes 

£ 23.3" T.tr r disso,ved in me,hano1 <24o ° m,) * — • - 

with memano, (200 1 " Ze ^ ^ ^ ~ — - - — 
s.ow,y drop wile unde sZ^^Z^T ^ ^ ^ ^ »» 

continued for further 1 2 ho JT "^""^ ° 0mP ° Und and s,i ™« 

(.00 m,) and ^T, 0 ^ P f ^ ^ "" ,h * 

■o a*, the „2 ^ ^ ^ ^ W "» ~ ~ « ~« 
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P»rm.a«„„ of me,„ y , 2 - (3 - R . (3 . (2 . (7 . ckloro 2 . q . • 

propyl) benzoate. J y 

(.42^) d , SS o,ve d ln methano , (1704 m]) and ^ ^ ^ j5oc i 
und^ved grnn materia , and gum washed w(th ComWned 

nansfened mto fresh RBF and added water (426 m.) s ,o„, y drop wise „ 25 . 35 „ c fa „ 
ours to precipitate the compound ^ ^ for ^ ^ ^ ^ 

mh F t SO ' id ;° raPOU " d Md ~*- * —» °f -"«hano, (7! m.) and water (7, 
m ). F,„a„ y washed with hexanes (284 m,) a„ d d „e d a, 50-oO'C ■„ afford ,03. , grama of 
title compound. 

EXAMPIF.3 

D *cyclohexyl amine salt of 2-f Ml- R_3_ r? / 7 , hI „ . ,. 

\7 m *.h . [2 ' (7ch,oro< l UIn< >»n "2- yl) vinyl [phenyl] -3- 

*ZT;TT7 y, :rZ 'To meu,y " ™ — - 

n, ( (? ~ Chlor ° 2 - Q"inolinyl) - ethenyl phenyl) -3- hvdroxv 

z ::r 000 t s) and ,o,uene <5o ° m,) - - p - «*Tz 

5 0°C a d r " thr ° Ugh — «*-^ -«ion mass cooled .„ 

:r r . ^ r™;^: 

^ and eoo, in8 give „ ; chaiged diisopropy| , 
Reaction mass st rred at 0-5°C for i s in • C 
n.0 s,ow, y drop wise a, J-c Z ^"^ ^ ^ 

« 2,35-C apto reacon comp.eoon. ^ d iZT'" ™" 
Se P ara,ed ,he organic and a„„eo„s , ' Z " ^ - d ™" ™ minutes, 
methane (200 ml) Combin J 2 ' """^ wi,h *■*» 

ff dicH orocZ I ° r8a, " C ^ ^ ^ ^ — < 3 « «» 
obtamed restdua, product disso|yed _ ^ ^ 
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i:: p,e,e,y under "*- d ~ * < 5 - 5o ° c «■ - — — Product 

birred for clear dissolution at 25-35-C h,J • T '° n " nd 

dichloro methane /^nn r»n i_- . , y extracted with 

• vacuum sal, ( 3 Z, ri ^ ^ ' -»» - 

- — Law :^ir:rzr::rr r md 

residual crude product dissolve ■ C Thus obta med 

proauct dissolved in acetone (500 ml) at 25-1 V>r ^ 

amine (51.6 ml) at 25-35°r a „n « , ' h&rged d,cvcI ° hex yl 

v " M C and stirred at 25-35°r until. tk;„i i - 

compound and wet cake ch* a- ld Se P aration - Kltered the 

wet cake charged into acetone Unn ™n j i . 

Maintained at reflux temperature for 1 2 ho T * ^ ^ Wflux - 

* 4-5 hours. Finally fi Le7ir L H d 7 ^ * ^ ^ — 
-pound dried in ovL^^^* * — - <* * Wet 

50 C to afford the 49.7 grams of the desired product. 

EXAMPT F — d 

Purification of dicyclo hexyl amine salt of 2 - [1 . r, m , , „ ^ 

-2- yl) vinyl [phenyl] -3- f 2 m .th n u " f ( } ' (7ch,or ° quinolin 

Propyl, acetic acid ' ^ ^ -*>ny, methyl, cycle 

Charged dicyclo hexyl amine salt of 2 - [1 - fl - fR) , ro ^ 

vinyl [phenyll -3_ r 2 matU ^ ' ( 7 chloro quinolin -2- vl) 

Maintained at reflux for 1-2 hours and . 7 6at,ng ^ for reflu *- 

i ^ nours and cooled to 25-^°/- „i i 

mass maintained at 25-35°C for 4 s u ^ V Under Stirrin ^ Reaction 

4-5 hours. Filtered the seated solid compound and 
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washed with acetone (49 ml). Compound dried in oven at 50-55°C to afforH 44 7 

purified title compound. aff ° rd 44 7 & ams of 



Examole-S 



vinyl [phenyl! -3- f2 ™.i, _ W L2 * (E) " (7chloro ^nolm -2- yl) 

mixture of acetic acid fl5 m » 1 ^ 5 minUteS ' Char S ed a 

1C acid ( I5 ml) and water (500ml) stirrer! f™- in • 

organic layer and aauenn, i mmUteS - Se Parated the 

over SodiL S p r^JT ^ ^ (3 " 50 ° °"> - «- 

added 3 molar methyl ^ZZLZSZZ ::;r: 

wse in 2-3 hours at 0-5°C reaction m „. • • tetrahydrofuran drop 

' reactl °n mass maintained at 0-5°C for * 7 1, 
reaction mass to 0 °C andaddeH . h ° Urs - Cooled *e 

^ and added slowly a mixture of acetic acid CQn m n ^ 
at below 1 5 °C for about one hour IWf 0 ^ ^ (?5 ° mI > 

1 - . 6 ftoun faction mass stirred at 25-35T f nr „ u 

dear d.ssoiutiott, separated ^35 C for or,e hour ,„ ga 

5%sodiu m bicarbonate q ° us organs iayer washed with 

«d over sodi„ m sulphate Md ^ »* — («50 tni). Organtc iayer 

«H *• residua, produc( obtai f — under teducen pressure 

Grignard process Mowed by wot C ° mP ° Und Md ' above 

GH.nard reaction (cbeckfora L nc I .*"° '° *- "» «» °o mp ,e,ion of ^ 
*na„y c™de d isso ,ved in 171,^ 

separatton. Filtered ^ solid 00 » » - — * a, 25 -3 5 . C «, soljd 

r m „ .a.. into „ r^rrrr:™? — — 

dissolution, cooled to 25-35° C and ■ • ' minutes for complete 

«- (22 n,,,. Rcpea,e ~ * 6 " , ° *>»« — wa sbed with 

°" ta " 2an ° n ProMSS «» four to five times „ ge , the 
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compound with good quality DnVH th* ^ ■ a 

produce. ""■O'Dncd the obt.med compound to afford ,„ ^ rf ^ ( ^ 

Example-6 

W- IBI- .3- P - e ,„ enyl| ph „, ylhHi _ ( u 

-MethyO-pneny,,,,^, lhloJme(hyI| cyclopropane aceHc ter(i>ry ^ 

amine sal, (Monteluk.,, ,er«l»ry b„«y, amlne salt) . 

™*- t „e p rodU e t Md washed with ac t„r«o ,; pt v o,id ~ n - 

Recryst.lliz.don of the .W „ ■ ( ml) " nd dried al 40 -50°C. 

—0, . ff0 : ;rr::,; P ::r of -~ <225 ■* - — 

Examp lP-7 

Charged [R]-l- rrn f3 . r? , 

- (Mon,e, uk . st .etti^c: j"" 1 ;: ~ a - ic - d T **» — 

3-C Added ace*c acid (0,1) and **~» « < 5 » -0 <*» ™ * 25- 

org.n,c with wate f "J" and aqueous l ayer . Washed the 

-Pletely under rednced press J TJ£™ ^ 

— and disH,, off solven , compl <=. ^dded methane, (,0 ml) ,„ residua, 
P^red Sodium (0.307 TO pelIeo a „ d « Freshly 

anol (50 ml) m.xture added lo me residua, 
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mass at 25-35°C. Added carbon (0.5 grams) and stirred for 30 minutes at 25-35 °C. Filtered 
.the carbon and washed with methanol. Distilled off solvent completely under reduced 
pressure at below 45°C. Obtained crude dissolved in toluene (25 mi) and distilled off 
solvent completely under reduced pressure at below 45°C. Finally crude dissolved in 
toluene (5 ml) and added to the pre filtered n-heptane under nitrogen atmosphere at 25- 
35°C. Maintained the reaction mass at 25-35°C fori hour. Filtered the compound and 
washed with n-heptane (25 ml) under nitrogen atmosphere. Dried the compound at 80°C 
for 4-5°C to afford 3.2 grams of the title product. 
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We claim: 



1.A process for the preparation of [R- (EM-HTl n n n . 

Dhenvll innuA , Lt[l-[3-[2-[7-chloro-2-quinolinyl] ethenyll 

organic acid such as acetic acid; 
(«) giving ,he Momdulcas, ^ acid „ frM acjd of 

solvent se,ec,ed ft™ ch , oroform , dichlorometw j J « 

ethyl benzene or xylene, particularly toluene- 

a~°7 f ^ " *" ( ° « -> '»> - - — 

7 methoxide ° r sodium — * * — 
—-B.-dta.uir ( "° wherein ,he akoh ° ,ic — «**» - 

A process according to claim 1 of step (iv) wherein thp r u 

is 

A process for Ac preparation of Momelukas. teni, k . 

PHenyl e,hy, amine sal, from Mon,^ ^ rf amine Sa "' 

-one, methyl ethylene, memy, f ^ ^ ~" " 

n-propaa„o,,„. buIa no,, ethyl acetate J^T ' e ' han01, 

aie > acet ontnle or mixture thereof. 
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6. A process for the purification of Montelukas, tertiary buty, amine or Momeluka* 
phenyl e«h yI amine sal, and Monte.uk** free acid in po.ar solvents such as acetone 
methy, ethylketone, methyl isobutytetone, methanol, ethanol, isopropanpo, „.' 
propaanol, n-buta„ol, ethyl acetate, acetontrile or mixture thereof 

IZTl C B PreParaH °" ° f M °" te,UkaS1 «" °« «~*» of DicyCohexy, amine 
sal of 2- lH l- R .3- [2. (7 c h>oro ouinohn -2- y„ vinyl [phcyl] .3. p . methoxy 

carbonylpheny,] propyl sulfony, methy,, cyclo propyl] acetic acid compound with 
methy, magnesium bmmide or methy, magnesium chloride in polar solvents such as 
toluene, tetrahydrofuran, diethyl ether, and diiaoprpyl ether 

" Z^^TT" " f (E) - 1 -t«'-'3- P - [ 7-ch,oro-2, qui no,inyl 1 ethenylj 
phcny, ] .3. [ 2. (1 . hydroxy . 1 . metI , y , ethyl) ^ 

cy lopropaneaceric acid sodium sal, (Momeluka* Sodium), from Monteluka, amin 
sal. or Monte.ukas, free acid as herein described and exemplified. 

Dated 24 th day of December 2003 

Signed <, 

Sunderam Venkatraman 
Vice president (R & D) 
Dr. Reddy's Laboratories limited 
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Abstract: 



The present invention provides an improved process for the preparation of Montelukast 
and its pharmaceutical^ acceptable salts, preferably sodium salt. The novel process of 
the present invention comprises, the reduction of Methyl-2-(3-(3-(2-(7-chloro-2- 
quinolinyl)ethenyl)phenyl)-3-oxopropyl benzoate using (+) B-chloro 
diisopinocampheylborane as a chiral reducing reagent and the resultant alcohol is 
mesylated followed by condensation with 1-mercapto methyl cyclopropane acetic acid to 
give an ester compound. The ester is .reacted with methyl magnesium chloride to afford 
Montelukast, and it is isolated in the form of phenyl ethylamine or tertiary butyl amine 
salt. The amine salt of Montelukast is converted into sodium salt of Montelukast in a 
conventional method. 



